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INTRODUCTION
Research related to exchange rate management will remain of interest to economists, especially in developing countries, despite a relatively large amount of literature in the area. This is mainly because the exchange rate in whatever conceptualization is not only an important relative price that connects domestic and world markets for goods and assets, but also serves as an indication of how competitive a country's exchange power is vis-à-vis the rest of the market-based world. The exchange additionally serves as an anchor which supports sustainable internal and external macroeconomic balances over the medium to long term. There is, however, no simple answer to what determines the equilibrium exchange rate and estimating equilibrium exchange rates, making the degree of exchange rate misalignment as one of the most challenging empirical problems in open-economy macroeconomics (Williamson, 1994) . The core difficulty is that the equilibrium value of the exchange rate is not observable.
While the exchange rate misalignment refers to a situation in which a country's actual exchange rate deviates from such an unobservable equilibrium. An exchange rate is said to be "undervalued" when it depreciates more than its equilibrium and said to be "overvalued" when it appreciates more than its equilibrium. The issue is, unless the "equilibrium" is unambiguously specified, the concept of exchange rate misalignment remains subjective. According to Chang and David (2005) , the problem of subjectivity is because exchange rate equilibrium or misalignment is measured over various time horizons. Notwithstanding, Edwards (1989) states that the equilibrium real exchange rate (RER) holds when given sustainable values for other relevant variables such as terms of trade, capital and aid flows, and technology, the economy achieves both internal and external equilibrium.
Economies with fixed or less than flexible nominal exchange rate regimes without foresight and suitable policies on the part of the government are subject to real exchange rate misalignment that may have disastrous consequences. Accordingly, a successful development strategy for a less developed economy or emerging market economy such as Nigeria should include efforts to maintain the real exchange rate at or near the 'equilibrium' level regardless of exchange rate regime. This is because there is a growing agreement in the literature that prolonged and substantial exchange rate misalignment can generate severe macroeconomic disequilibria and the correction of external balance will require both exchange rate devaluation and demand management policies. Therefore an increase in exchange rate volatility leads to uncertainty, which might have a negative impact on trade flows, or lead to the aversion of firms to engage in risky trade ventures due to the economic logic underpinning (Anderton 2001) . Baldwin, Skudelny and Taglioni (2005) discovered that the effect of exchange rate uncertainty on trade in the European Union (EU) countries is negative; trade increases as volatility falls and grows progressively larger as volatility approaches zero. While numerous studies have been conducted on the extent of naira exchange rate and its misalignment in Nigeria 1 , assessment of the impact of exchange rate volatility on the supply response for Nigerian non-oil exports have in the recent past been given less consideration.
THEORETICAL AND EMPIRICAL LITERATURE REVIEW
The traditionalist view on the impact of trade currency depreciation indicates that it leads to an expansion in trade via lower export prices. On the other hand, the structuralist school stresses some contractionary effects (Meade 1951) . Hirschman (1949) points out that currency depreciation from an initial trade deficit reduces real national income and may lead to a fall in aggregate demand. Kandil and Mirzaie (2002) argued that currency depreciation gives with one hand by lowering export prices and takes away with the other hand by raising import prices. They observed that if trade is in balance and terms of trade remain unchanged, these price changes offset each other, especially when the famous Marshall-Lernercondition is not satisfied. If imports exceed exports, the end result is a reduction in real income within a country (Cooper, 1971) 2 .
Recently, it is a widely accepted belief that chronic misalignment in the real exchange rate has been a major source of slow growth in Africa and Latin American countries while prudent macroeconomic trade and exchange rate policies have encouraged growth in Asia (Edwards, 1988) 3 . According to Yotopoulos and Sawada (2005) , systematic deviations of nominal Also see Soludo and Adenikinju (1997) , Agu (2002) , Omotosho and Wambai (2005) , Obaseki (2001) , CBN (2007a) , CBN (2007b) , CBN (2008) . 2 Also see Diaz-Alejandro (1984) , Krugman and Taylor (1978) and Edward (1986) . 3 Also see World Bank, 1984; Ghura and Grennes, 1993; Rodrik, 1994 and Yotopoulos 1996 exchange rate (NER) from their purchasing power parity (PPP) levels may engender serious instabilities of the international macroeconomic system. According to Baldwin, Skudelny and Taglioni (2005) , disequilibrium exchange rate values have been conclusively shown to have negative link with trade 4 . Some authors, however, argue that under the existence of forward exchange markets, exchange rate uncertainty can be completely covered so that there is no impact of exchange rate uncertainty on trade (Ethier, 1973 and Baron, 1976) . However, Viaene and de Vries (1992) argued that even under the forward exchange markets, there may be an indirect effect of exchange rate volatility on trade if hedging is costly.
Some past empirical studies have applied time series analysis and found no significant relationship between volatility and trade. The few that found a link suggest that the effect was very small 5 . Meese and Rogoff (1983) , in a work which predates the co-integration literature, forecast exchange rates by simply regressing the exchange rate on the macroeconomic fundamentals and then using these parameter estimates and the ex post realized and revised values of the future economic fundamentals to predict the future exchange rate. Cross-sectional studies carried out by Hooper and Kohlhagen (1978), De Grauwe (1987) , Brada and Méndez (1988), De Grauwe and Verfaille (1988) , Savvides (1992) , Sapir, Sekkat and Weber (1994) and Eichengreen and Irwin (1995) found evidence of a negative effect of exchange rate uncertainty on export. Again, this effect, in most cases, was relatively small. Some studies employed co-integration analysis such as studies conducted by Koray and Lastrapes (1989) , Arize (1997, 1998a and , Fountas and Aristotelous (1999) and Flam and Jansson (2000) . A detailed empirical review of this strand of literature is reported in Baldwin, Skudenly and Taglioni (2005) . The results of the studies with consideration of the time-series trend characteristics appeared to be more clear-cut and tended to suggest a significant negative effect of exchange rate uncertainty on the trade variables. For instance, Fountas and Aristotelous (1999) found a significant negative long-run effect of exchange rate uncertainty on trade. Wei (1999) found a negative and statistically significant effect for foreign exchange rate volatility on exports regarding future and optional instruments to hedge risk. Recently, Baum et al (2004) showed evidence of a positive relationship between exchange rate volatility and trade using a Poisson flexible lag structure, while Klaassen (2004) did not find evidence of any significant effect of exchange rate volatility on trade for G7 economies. Another study is Caporale and Doroodian (1994) , who used a generalized autoregressive conditional heteroskedasticity (GARCH) technique to measure the volatility of exchange rate and discovered significant negative effect of volatility on import trade. McKenzie and Brooks (1997) and McKenzie (1999) used ARCH modeling and introduced an exchange rate volatility term into their export trade models for both German-US and Australian trade flows respectively. Their results were statistically significant, but showed positive impact of volatility on trade, while the results were mixed for McKenzie (1999) .
According to Anderton and Skudelny (2001) , better results were obtained from studies that employed panel estimation techniques. For example, Abrams (1980), Thursby and Thursby (1987) , Dell'Ariccia (1998), Pugh, et al (1999) and Rose (1999) , all found significant negative effect of the proxy for exchange rate uncertainty. In particular, while Dell'Ariccia (1998) found that the trade gains resulting from the elimination of exchange rate volatility would have been 10 percent. Anderson and Skudelny (2005) discovered that exchange rate volatility would decrease extra-euro area imports by around 10 percent. Another strand of empirical studies apply gravitytype trade model to assess the impact of exchange rate volatility on bilateral trade. Pugh, et al., (1999) studied 16 OECD countries and showed that volatility leads to a permanent decrease in the level of trade by around 8 percent. Rose (2000) estimated a gravity trade model for 186 countries using a 5-year moving average of the variance of the nominal exchange rate return and discovered that exchange rate volatility has a significant negative impact on trade (estimates showed that zero exchange rate volatility would have resulted in a 13 percent increase in trade). The Rose (2000) seminal work debated that countries participating in a currency union seemed to trade three times more than expected even when one controls for the impact of exchange rate volatility. This discovery was named the Rose effect. Rose and Engel (2002) and Glick and Rose (2002) found empirical evidence in support of the Rose effect. Furthermore, Aliyu (2007a) utilizes a gravitational model for Nigeria-India bilateral trade and discovered that the exchange rate coefficient is theoretically consistent and statistically significant in the import model for the Indian economy but not for the Nigerian economy.
A number of empirical studies on Nigeria were carried out by Ojo, et al. (1978) , Osagie (1985) , which downplayed the role of exchange rate in the import-export trade in the country. This was largely possible in view of the system of exchange rate regime prior to the introduction of structural adjustment program in Nigeria in July 1986. However, Oyejide (1986 ), Omolola (1992 , and Akanji (1992) discovered that exchange rate depreciation caused significant changes in the structure and volume of Nigeria's agricultural exports. Egwaikhide (1999) , in his dynamic specification model of import determinants in Nigeria from 1953 to 1989, discovered that short run changes in the availability of foreign exchange earnings, relative prices, and real output (income) significantly explained the growth of total imports in Nigeria. On exchange rate instability, Nnanna (2002) links exchange rate instability in Nigeria to adverse monetary policy outcome, inflation, interest rate, and growth in money supply; and the failure of monetary policy was linked to fiscal dominance in the economy. Aliyu (2007b) showed that exchange rate significantly affects imports more than exports due largely to the monocultural nature of Nigeria's exports and inexhaustible and multifarious nature of its importsAliyu (2009) assessed the impact of oil price shock and real exchange rate volatility on the real gross domestic product in Nigeria using quarterly data for the period 1986 to 2007. He adopted the Johansen Vector autoregressive analysis (VAR) based cointegration technique to investigate the reaction of real gross domestic product to longterm fluctuations in oil prices and real exchange rate volatility and short-term fluctuations in the Vector Error Correction Model (VECM). The result of the long-run fluctuations showed that increase in oil price directly impacted the exchange rate by appreciating it and also significantly impacted real GDP.
Theoretically, the volatility-trade link is ambiguous according to Baldwin, Skudelny and Taglioni (2005) . Dornbusch (1993) observed that the effect of an appreciated exchange rate on trade would be to make production of tradable unprofitable and non-tradable goods more profitable. In other words, imports will be high, while exports will tend to be discouraged. Cottani, et al (1990) found that misalignment was strongly related to lower per capita GDP growth, low productivity, slow export growth, and slow agricultural growth. Loaza et al (2002) also found a negative relationship between overvaluation and growth, holding other macroeconomic variables constant.
It is evident from the above review that studies on the impact of exchange rate volatility on trade have no dominant approach. The choice of a methodology and expected outcomes depend on the economy, the nature of data and availability of data. Gala and Luccinda (2006) state that two main methods of approaching exchange rate misalignment problems are the Purchasing Power Parity (PPP) approach and fundamental analysis. The PPP approach is based on relative prices and considers high international price levels as proxy for exchange rate overvaluation for a given GDP per capita level. In contrast, Fundamental analysis considers economic fundamentals in modeling exchange rate misalignment. These include terms of trade (TOT), balance of payments (BOP) financing condition, fiscal policy stance (surplus or deficit spending), degree of openness (OPN), GDP per capita, etc.
It has also been established in the literature that a drop in exchange rate volatility can increase the volume of trade in two not mutually exclusive ways: producing more exports and increasing the number of firms that are engaged in exporting. It is this theorization that accounts for a negative volatility-trade link (Baldwin, et al. 2005) . Generally, the transmission mechanism through which exchange rate volatility affects non-oil exports in Nigeria could be both from the supply and demand channels. The supply side effects are related to the fact that exchange rate volatility could affect input prices. This induces some producers to lower output and in the face of volatile exchange rate, makes the exports less competitive. Exchange rate volatility could also negatively impact consumer confidence in importing countries and thus lowers demand. It also adversely affects investment indirectly by increasing producers' cost. Based upon this theory, this paper seeks to assess the link between exchange rate and non-oil export trade performance in Nigeria.
METHODOLOGY
The above review shows that studies on the relationship between exchange rate and trade can be carried out using different methods and models, which can be grouped into the traditional and option model 6 . The traditional model derived from Gonzaga and Terra (1997) assures that there is no perfect hedging and exporters are risk averse. In the option framework, the international market for the country's export sector is noncompetitive. In this model, there are costs associated with entering and/or exiting from the market; therefore, an increased volatility of the real exchange rate would make the option of entering or exiting from the market more valuable.
This means that more volatility of the real exchange rate would make export less responsive to variations in the real exchange rate level 7 . More recently, Gala and Lucida (2006) stated that two main methods of dealing with exchange rate misalignment are Purchasing Power Parity (PPP) approach and fundamental analysis. The PPP approach is based on relative prices and considers high international price levels as proxy for exchange rate overvaluation for a given GDP per capita level. In contrast, fundamental analysis considers economic fundamentals in modeling exchange rate misalignment. These include TOT, balance of payment (BOP) financing condition, fiscal policy stance (surplus or deficit spending), degree of openness (OPEN), GDP per capita, etc.
This paper adopts the model developed by Aliyu (2008) 8 with some modifications. He adopted a vector error correction methodology in analyzing the effect of exchange rate volatility on Nigeria's exports between 1986 (first quarter) and 2006 (fourth quarter). Total non-oil exports in Nigeria are assumed to follow a path dictated by fundamentals such as exchange rate volatility in Nigeria and the United States (Nigeria's trading partner) and Nigeria's terms of trade and index of openness. This study differs structurally from Aliyu's model in the choice of explanatory variables. The dollar is an international currency and does not have similar trade characteristics and implications as the Nigeria's Naira. We feel that the inclusion of its volatility as an explanatory variable is inappropriate. We also excluded terms of trade from our explanatory matrix since Nigerian export goods are mostly primary products whose export prices would not compare objectively with the import price of manufactured goods in Nigeria. Another hypothesized determinant in Aliyu's model is the index of openness which is measured by the sum of imports and exports divided by gross domestic product. Introducing this as an explanatory variable would mean regressing export on export. This is because the volume of non-oil export which happens to be the dependent variable is also being captured by index of openness, an explanatory variable in the model. Apart from exchange rate, we introduced a domestic price index as a second repressors, which is proxied by composite consumer price index. The introduction of this variable is expected to add some value to the older formulations in which demand for an export commodity is a function of its export price, a product of domestic price and exchange rate. We therefore consider this simple model:
Model Specification:
Where: NOIL = Volume of Non-oil export EXCH = Exchange rate (Amount of Naira per dollar). 7 This approach was developed by Dixit (1989) 
Where:
ln= log of variable a1 and a2 = constants ao and u= autonomous component and error terms respectively.
The paper employs the Johansen's co-integration analysis to identify the longterm relationships among the variables. Prior to estimating the co-integrated autoregressive model by Johansen's method, the stochastic properties of the data were checked. The first step is to test for stationarity of the data for each variable using the unit root test. This test enables us to determine the order of integration of the variables. (The order of integration is the number of times they have to be differenced to become stationary). Next, a co-integration test will be conducted to find out if any co-integrating relationship exists between non-oil export and the explanatory variables (exchange rate and consumer price index). Finally, an error correction model is specified and estimated to determine if any long-run relationship exists between the regressand and the regressors. Annual data on Non-oil export volume, normal exchange rate of the Naira and composite consumer price index, were obtained from various issues of Central Bank of Nigeria (CBN) statistical bulletin and International Monetary Fund (IMF) data base in nominal terms from 1961 to 2010. Meanwhile, consumer price index showed stationarity at ten percent when evaluated with a constant; and nonstationarity when evaluated with a variable. However, the Phillips-Perron unit root test showed all the variables to be stationarity at one, five, and ten percent levels of significance respectively. Therefore, we conclude that the variables included in the model are stationary at their 1st difference. Hence, this study rejects the null hypothesis of unit root to assume a verdict of stationarity by at least one test.
Test for Stationarity

Test for Co-integration
The next step is to test for co-integration or long-term relationship between export volume and the explanatory variables. Table 2 presents the results of the tests for cointegration between nonoil export volume and the explanatory variables. 
Source: Computed by Authors
The co-integration result presented in table 2 above, shows that the null hypothesis of no cointegrating equation is cannot be rejected. The result reveals that the hypothesis of no cointegrating equation is accepted. The confirmation of no cointegrating equation means that: there exists no long run equilibrium relationship between non-oil export, the nominal exchange rate and domestic price of non-oil exports. The non-cointegrating result above validates the use of the error correction mechanism as adopted by this study to investigate the presence of a short-run relationship between the variables of interest.
ERROR CORRECTION MODEL (ECM)
The error correction mechanism (ECM) was first used by Sargan 9 and later popularized by Engle and Granger corrects for equilibrium. An important theorem known as the Granger representation theorem states that if two variables Y and X are cointegrated, then the relationship between the two can be expressed as ECM. Since a co-integrating relationship is obtained among the variables in their first differences, rewriting equation (2) in their first differences is presented below:
Where: Where: α 0 to α 3 are parameters.
The methodology employed in deriving the preferred short-run dynamic model is the general to specific approach. We start with a general error correction model, which includes lags up to the fourth order. This general model is then tested by using a priori expectations and statistical significance tests in order to arrive at a parsimonious preferred short-run dynamic specification. The parsimonious result for the model is presented in table 3 below. From table 3, it is obvious that all the coefficients led to the expected a priori signs. In specific terms, table 3 indicates that current volume of non-oil export is determined by both current and accumulated values of exchange rate of the naira and the domestic prices of export goods. Since a long-run equilibrium exists between non-oil export and the explanatory variables, the coefficients represent steady state elasticities (see Iyoha. 1976) 10 .
Evidence from table 3 above shows that the R-squared value 0.60 signifies a high explanatory power of the regressors in the model. Furthermore, the adjusted R-squared for the model is 0.51, indicating that at least 51 percent of variations of the value of Nigeria's non-oil export is explained by variations in exchange rate and domestic prices of exports. The 7.22 value of the Fstatistics is significant enough to confirm the joint significance of the regressors when combined together. The Durbin-Watson statistic of 2.04 indicates the absence of auto-correlation in the model.
The first variable in the error correction model result indicates that a 100 percent increase in the amount of Naira that exchange for one US dollar will elicit 37 percent change in non-oil export volume for the next year, 90 percent increase in the third year, and a fall in volume by 49 percent in the fourth year. This finding shows that a sudden increase in the value of the exchange rate will almost result in a geometrical increase in the volume of non-oil exports within the first and third year. Therefore, we can say exchange rate of the naira no doubt exerts strong influence on the volume of non-oil export in Nigeria. This result finding is a confirmation of earlier studies carried out on Nigeria
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.This is because most producers of non-oil exports are being encouraged to increase output with a depreciation of the naira to the dollar, which makes their goods cheaper in the international market. In other words, an increase in the exchange rate leads to increase in the international price of non-oil exports for Nigeria. This phenomenon is desirable by export suppliers as it means greater income on their output.
The next variable in the Error Correction result is the consumer price index. The ECM result demonstrates that domestic prices (proxied by CPI) have the capacity to boost export. The result indicates that a 100 percent increase in domestic price of a nonoil export commodity will increase its exports immediately by 56 percent in the current year and reduce the volume by 137 percent in two years if the increase is sustained before raising the volume in the third year by 188 percent. The reason is that a considerable percentage of the nation's non-oil exports is agricultural products. The producers of these goods are encouraged by higher prices to increase production which initially makes more of the products available for export. With the increase in price sustained at 100 percent, consumers would choose to seek for import alternatives or substitutes to the product; thereby, resulting in a decrease in volume of the exportable product. This phenomenon has the tendency to boost the output of the product with government introducing trade policies for such product. This measure is gradually becoming a common strategy adopted by every Nigerian government since the 1990s. With the intention of boosting local supply and protecting local producers from unfavorable international competition, the country feels that it can produce in large exportable quantity rather than importing.
The final variable in the error correction model is the non-oil export. The result indicates that a 100 percent increase in non-oil export this year will elicit a 25 percent increase in the export of the same product next year. Thus, non-oil export has the capacity to sustain itself for just one year. This is understandable. Most Nigerian non-oil exports are primary products, which are perishable or have a very short durable period. This fact is proven by the negative coefficient for the second to the fourth lagged period of non-oil export in the error correction model in table 3 above.
Lastly, the error correction term displays the speed of adjustment to restore equilibrium in the dynamic model. In particular, the ECM coefficients show how quickly variables converge to equilibrium and the ECM coefficient is expected to have a negative sign: a value of -0.23 for the error correction coefficient. The value suggests that the error correction variable is rightly signed and significant at 10 percent level. The result is a confirmation that non-oil exports in Nigeria have an automatic adjustment mechanism. This signifies that any short run discrepancy which may offset the long-run and short run relationship established in this study, adjusts itself back to equilibrium within 4years and 3 months (If ECM coefficient is 0.23, it means that 23% of the adjustment is achieved every year. Thus, the adjustment is completed in about 4years and 3 months).
CONCLUSION AND RECOMMENDATIONS
The purpose of this paper is to empirically investigate the impact of exchange rate and domestic price on export trade in Nigeria. After the literature review and findings of the study in the area, the paper aligns itself within the premise of the traditionalist view. Thereby, we conclude that non-oil export trade in Nigeria is predicated by currency depreciation via lower export prices. The introduction of domestic prices, alongside naira rate of exchange as major determinants of non-oil exports in Nigeria has the implication of showing that currency devaluation could be used to improve the balance of payment position of the country. Therefore, it is recommended that policy measures from the monetary authorities in the country that would stabilize the foreign exchange market and the exchange rate be implemented to improve the balance of payment position of the country.
Furthermore, the addition of an important variable of the literature on export determinants in Nigeria is the domestic price level. The domestic price level shows conformation with the theory of demand and supply. In theory, export price is the multiplication of domestic price by the exchange rate which implies that a rise in exchange rate and or domestic price will translate to a higher export price. A higher export price is expected with lower demand for Nigeria's non-oil products. Therefore, this study recommends caution on the part of government when adopting trade policies in order to ensure that Nigeria does not create an unfavorable balance of trade and terms of trade with other trading countries.
